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Seamless distributed job control between a multifunction peripheral and a host 



(57) A system for seamless distributed job control 
between a multifunction peripheral and a host. A host, 
such as a personal computer, is linked with one or more 
multifunction peripherals. Each multifunction peripheral 
has at least scanning and printing capability. However, 
the peripherals do not require extensive memory or 
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processing capability, because the processing and stor- 
age of data is accomplished by the host. A user poten- 
tially may operate the peripheral through a peripheral 
interface or through a user interface oi the host. 
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Description 

[0001] The present invention relates generally to 
systems utilizing multifunction peripherals in combina- 
tion with a host, such as a personal computer, and par- 5 
ticularly to a system in which the multifunction 
peripheral utilizes a processor and a memory of the 
host. This permits use of a multifunction peripheral with- 
out the added expense of providing such a peripheral 
with its own internal extensive memory and complex 10 
processor. 

[0002] Multifunction peripherals are widely used for 
such tasks as scanning, copying and faxing. Many of 
these multifunction peripherals have a single structure 
or housing in which the multiple capabilities or function- is 
alities are combined. For example, some multifunction 
peripherals can be used to scan documents into mem- 
ory, and to print copies based on the stored data or to 
initiate sending of the data as a facsimile transmission. 
[0003] Normally, multifunction peripherals can be 20 
used as stand-alone devices without being connected 
to a host device, such as a personal computer. How- 
ever, it is also common to connect multifunction periph- 
erals to a personal computer via parallel ports. This 
allows a user to utilize at least some of the functionality 25 
of the multifunction peripheral through the PC interface. 
[0004] Even though a PC interface can be utilized, 
many users prefer to use the multifunction peripheral 
essentially as a stand-alone device to perform simple 
tasks like copying and sending facsimile transmissions. 30 
The user can thus avoid bringing the computer to full 
power, if not in use, and also avoid interrupting some- 
one working at the personal computer, if it is in use. 
Also, many users prefer the simple, push-button inter- 
face commonly found on multifunction peripherals, 35 
rather than the mouse and/or keyboard interface of the 
personal computer. 

[0005] This desire of certain users to utilize the mul- 
tifunction peripheral interface and to effectively use the 
multifunction peripheral as a stand-alone unit has here- 40 
tofore necessitated the use of internal memory and 
processor power in the peripheral. Thus, even when the 
peripheral is connected to a personal computer, there is 
a duplication of costs for providing both the personal 
computer and the multifunction peripheral with inde- 45 
pendent memories and processors. 
[0006] It would be advantageous to utilize the mem- 
ory and processing power of a host device, such as a 
personal computer, for the multifunction peripheral with- 
out requiring that a user utilize the host interface. so 
[0007] The present invention features a system for 
utilizing a host in controlling a peripheral task. The sys- 
tem comprises a host having a processor and a mem- 
ory. The system also includes a peripheral having at 
least a scanner and a printer. A communication link cou- 55 
pies the host and the peripheral to permit data to flow 
therebetween. However, data scanned by the scanner is 
stored in the memory of the host, and the functionality of 



the scanner and the printer is controlled by the proces- 
sor of the host. 

[0008] According to another aspect of the present 
invention, a system is provided tor distributing job con- 
trol between a multifunction peripheral and a personal 
computer. The system includes a personal computer 
having a processor and a memory. A multifunction 
peripheral is placed in communication with the personal 
computer. The multifunction peripheral includes a scan- 
ner and a printer, but the functionality of the scanner 
and the printer is controlled by the processor and the 
memory of the personal computer. 
[0009] According to another aspect of the present 
invention, a method is provided for distributing job con- 
trol between a multifunction peripheral and a host to 
eliminate the need for a complex peripheral processor 
and extensive peripheral memory. The method includes 
setting scan parameters at a peripheral, and providing a 
signal to a processor of a host unit to initiate the scan. 
The method further includes utilizing the host unit proc- 
essor to scan a desired image based on the scan 
parameters, and storing the desired image in a memory 
of the host unit. 

[0010] The invention will hereafter be described 
with reference to the accompanying drawings, wherein 
like references numerals denote like elements, and in 
which: 

Figure 1 is a schematic diagram of a plurality of 
devices linked together for communication, accord- 
ing to a preferred embodiment of the present inven- 
tion; 

Figure 2 is a schematic diagram of an exemplary 
combined host and multifunction peripherals, 
according to a preferred embodiment of the present 
invention; 

Figure 3 is a diagram representing the functionality 
of a host connected to a multifunction peripheral, 
according to a preferred embodiment of the present 
invention; 

Figure 4 illustrates an exemplary user interface of a 
multifunction peripheral, such as those illustrated in 
Figure 2; 

Figure 5 is a flow chart illustrating the steps of dis- 
tributing control from a host to a multifunction 
peripheral, according to a preferred embodiment of 
the present invention; and 

Figure 6 is a block diagram similar to that illustrated 
in Figure 5, but showing an alternate functionality. 

[001 1 ] Referring generally to Figure 1 , a distributed 
control system 10 is illustrated according to an exem- 
plary embodiment of the present invention. System 1 0 
includes at least two and potentially a plurality of 
devices 1 1 A through 1 1 E linked together via a commu- 
nication link 12. Communication link 12 may comprise a 
variety of specific embodiments able to transmit data 
between devices. For example, communication link 12 
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may be a direct cable or wire link as well as a network 
over which the devices are able to communicate with 
one another. 

[001 2] In the embodiment illustrated, one or more of 
the devices, e.g. 11E, comprises a host device, while 
the remaining devices 1 1 A through 1 1 D are secondary 
or peripheral devices. Additionally, each device includes 
a user interface 13A through 13E, respectively. 
[001 3] The present invention allows a user to inter- 
act with a user interface, e.g. 13A, at a peripheral 
device, e.g. 11 A, to accomplish a desired task. The 
peripheral device, such as 11 A, utilizes external 
processing and/or memory capacity of a remote device, 
such as the host 1 1 E. However, the fact that device 1 1 A 
utilizes, for example, the processing power, memory or 
faxing capability, of another device is transparent to the 
user. Thus, the user can interact with the interface of a 
desired peripheral without being aware that functions 
may be performed at another device. This allows one or 
more of the secondary or peripheral devices to be con- 
structed with reduced or removed processing and mem- 
ory capacities. 

[0014] Effectively, the present invention provides a 
functional user interface at secondary devices, such as 
printers, scanners, facsimile machines, copiers, etc. 
that permit a user to avoid initiation of the desired func- 
tionality from the user interface of a connected host, 
such as host 1 1 E. This also permits a second user to 
utilize interlace 13E of host 11 E while the first user per- 
forms desired functions, such as scanning, copying or 
printing, via one or more of the user interfaces 13A 
through 13D. Both users, however, simultaneously uti- 
lize the processor capability and/or memory of the 
remote host device. 

[0015] A specific embodiment of a distributed con- 
trol system, according to an exemplary embodiment of 
the present invention, is illustrated in Figure 2. In this 
embodiment, a distributed control system 14 includes a 
host 1 5 coupled to one or more peripherals 1 6, e.g. mul- 
tifunction peripherals, by a communication link 17. In 
the illustrated embodiment, two multifunction peripher- 
als 16 are illustrated as coupled to host 15, but the 
actual number of multifunction peripherals can vary 
[0016] One type of preferred host 15 is a personal 
computer 18, such as that illustrated in Figure 2. Per- 
sonal computer 18 may include a monitor or display 20 
having a screen 22 for displaying data and facilitating 
interaction with a user. Additionally, personal computer 
18 includes a user interface 24 that may comprise, for 
example, a keyboard 26 and a mouse 28. Computer 18 
also includes a central housing 30 that may enclose a 
variety of components including disk drives, CD drives, 
a CPU, memory chips, modems etc. 
[0017] Each peripheral 16 is a device or collection 
of devices that have at least printer and scanner func- 
tionality. Other functions, such as fax capability, also 
may be included in one or more of the multifunction 
peripherals 16. In the embodiment of Figure 2, each 



multifunction peripheral 16 can be assumed to have 
printer, scanner and fax functionality, combined in a sin- 
gle housing or unit 32. However, the peripheral need not 
have all of its functions combined in a single unit. 

s [0018] Each multifunction peripheral 16 also 
includes a user interface 34 through which a user may 
control the operation of the multifunction peripheral. 
Typically, each peripheral 16 also includes a display 
screen 36 for displaying certain operational parameters 

10 or eliciting appropriate input from a user. Also, a wide 
variety of paper trays or feeders 38 may be used to 
deliver one or more sheets to the multifunction periph- 
eral for such operations as copying or sending facsimile 
transmissions. 

75 [0019] A unique characteristic of each multifunction 
peripheral 16, when connected in distributed control 
system 14, is that it does not require a conventional 
processor or memory, as with stand-alone multifunction 
peripherals. The data storage and processing power is 

20 provided by host 15 which communicates with each 
multifunction peripheral over an appropriate communi- 
cation link or links 1 7. In a typical embodiment of distrib- 
uted control system 14, communication link 17 is a 
hardwire link that interfaces with a parallel port 40 of 

25 multifunction peripheral 1 6 and a parallel port 42 of host 

15. However, communication link 17 may have a variety 
of forms. For example, communication link 17 may be 
formed by direct wiring, including USB, participation on 
a network, such as an Intranet, RF communication or a 

30 variety of other data transfer forms. 

[0020] Referring generally to Figure 3, a single mul- 
tifunction peripheral 16 is diagrammatically illustrated 
as connected to a single host 15. Multifunction periph- 
eral 16 includes at least a scanner 44 and a printer 46. 

35 Additionally, the illustrated embodiment includes a fax 
capability represented by a fax 48. The functionality of 
the printer, scanner and fax can be selected and con- 
trolled by a user via user interface 34. 
[0021] Typically, multifunction peripheral 16 utilizes 

40 firmware (ROM) 50 to communicate data to host 15 
across communication link 17. The transfer of data 
across communication link 17 allows peripheral 16 to 
utilize the memory and processing power of host 15, 
which obviates or at least reduces the need for a proc- 

45 essor and memory independent of the host. Accord- 
ingly, host 1 5 includes both a CPU or processor 52 and 
a memory 54, as illustrated. It should be noted that host 
15 may have a wide variety of forms, e.g. personal com- 
puter 18, as well as a variety of capabilities and func- 

50 tionalities that can be used independently of peripheral 

16. Host 15 also may include a modem 56 that can be 
coupled to a communications network 58. 

[0022] The arrangement of distributed control sys- 
tem 14 allows a user to interface with the multifunction 
55 peripheral 16. However, performance of such tasks as 
scanning, copying or faxing utilizes the processor 52 
and memory 54 of its host 15. 

[0023] An exemplary user interface 34, as illus- 
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trated in Figure 4, includes one or more function initia- 
tion keys 60. By way of example, function initiation keys 
60 may include a scan key 62, a copy key 64 and/or a 
fax key 66. When the user wishes to make a copy, for 
example, copy key 64 is pressed. Actuating key 64 
causes an alert signal to be sent over communication 
link 1 7 to host 1 5. Upon receipt of the alert signal, proc- 
essor 52 queries multifunction peripheral 16, via com- 
munication link 17, to ascertain various parameters 
regarding the specific function initiated by the user. For 
example, the multifunction peripheral may have preset 
default values or present values input by a user for a 
variety of parameters related to ttie function to be per- 
formed. 

[0024] Preferably, user interface 34 is designed to 
permit a user to input desired preset parameters 
through a plurality of input keys 68. If the desired func- 
tion is copying, the parameters may include quality of 
scan, paper size, contrast, darkness, and potentially a 
variety of other parameters, as are available on conven- 
tional multifunction peripherals. It should be noted that 
display screen 36 can be used to illicit various inputs 
from a user by a plurality of prompts 70. 
[0025] Once the preset parameters are obtained by 
host 15, the item to be copied is scanned by scanner 44, 
which is driven by the host 1 5. and stored in memory 54. 
Following storage of the data in memory 54, processor 
52 performs any required data messaging such as that 
required by the preset parameters. It should be noted 
that host 15 may be utilized to set items or parameters 
in the peripheral 16 prior to the scan. The massaged or 
altered data is then sent across communication link 1 7 
to multifunction peripheral 16 for printing by printer 46. 
[0026] The use of a distributed control system 14, 
such as that described above, is advantageous in that it 
eliminates the need for expensive duplication of mem- 
ory and processing power in each individual multifunc- 
tion peripheral. The peripherals can rely on the 
processing power and memory of a central host, such 
as a personal computer. Additionally, providing a func- 
tional user interface 34 at each multifunction peripheral 
1 6 allows a user to avoid initiation of the scanner, printer 
and/or fax functionality from the user interface of the 
personal computer. In other words, an operator can be 
utilizing host 15, while another user takes advantage of 
the scanning, copying, printing, and faxing capabilities 
of a peripheral linked to the processor 52 and memory 
54 of the host 15. 

[0027] If the host is not being utilized by an opera- 
tor, it may be allowed to resort to a "sleep" mode, as is 
a common practice with personal computers. In this 
event, a user's initiation of an operation by depressing a 
function initiation key 60 preferably provides a signal to 
processor 52, which, in turn, causes the host to return to 
full power. (It should be noted that initiation of an opera- 
tion and return from sleep made can be interface 
dependent and vary from one device to another.) In the 
exemplary embodiment, it is not necessary to power the 



monitor 20 or any audio systems of host 15 prior to use 
of peripheral 16. Then, following performance of the 
desired function, e.g., scan, copy, fax etc., the host can 
be allowed to return to the low power or sleep mode. 

5 [0028] in some applications of distributed control 
system 14, it is desirable to simultaneously utilize scan- 
ner 44 and printer 46. Effectively, this requires time- 
sharing of the scanner/printer interface, e.g. parallel 
port 40, so that data can be scanned into memory 54 of 

w host 15 at essentially the same time as other data is 
sent to printer 46 via communication link 17. This simul- 
taneous use of scanner 44 and printer 46 can be 
accomplished by sending partial data from scanner 44 
to memory 54 while intermittently sending partial data 

15 from memory 54 to printer 46. This procedure is com- 
monly referred to as "banding" and is readily under- 
stood by those of ordinary skill in the art. 
[0029] Specific exemplary operations of distributed 
control system 14 have been set forth in block diagram 

20 format in Figures 5 and 6. For example, in a copy oper- 
ation at a given peripheral 16, the copy parameters are 
initially set, as indicated by block 72. The copy parame- 
ters can be set by actuation of appropriate input keys 
68, or the user can rely on preset default values. The 

25 specific input keys 68 and the actual layout of those 
keys, however, will vary between manufacturers and 
models of the multifunction peripheral. 
[0030] Subsequently, the user initiates the activity 
at the multifunction peripheral interface, as represented 

30 by block 74. Typically, the initiation of activity is accom- 
plished by pressing a function initiation key 60, e.g., 
copy key 64. When copy key 64 is actuated, an alert sig- 
nal is sent from the peripheral 1 6 across communication 
link 17 to host 15, as represented by block 76. Upon 

35 receiving the alert signal, host 1 5, via processor 52. out- 
puts a signal to multifunction peripheral 16 to query the 
multifunction peripheral for preset parameters regarding 
the copying operation, as represented by block 78. 
[0031 ] An item to be copied, such as a page from a 

40 document, is then scanned into memory 54 of host 15, 
as represented by block 80. In other words, the docu- 
ment is scanned by scanner 44, which, in turn, is driven 
by host 1 5, and the data is transferred across communi- 
cation link 1 7 to memory 54. Once stored in memory 54, 

45 the data may be massaged or manipulated according to 
the preset parameters or any other parameters estab- 
lished to provide a desired product, (see block 82). Fol- 
lowing the manipulation of data, the data is transmitted 
back to the peripheral 16, and specifically to printer 46, 

so for printing, (see block 84). Consequently, the image of 
the item to be copied is printed at the peripheral 16, as 
indicated by block 86. At this stage, the copy operation, 
at least for the initial item to be copied, is completed. 
[0032] As discussed above, with certain hosts, such 

55 as personal computer 18. it may be desirable to return 
the system to a "sleep" mode between operations. 
Thus, if no activity occurs at the one or more peripherals 
16 for a predesignated period of time, host 15 is 
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returned to the low power sleep mode, as represented 
by block 88. 

[0033] Another exemplary function of peripheral 1 6 
is the sending of facsimile transmissions. Assuming the 
multifunction peripheral has fax capability, such as 
those illustrated and described above, a facsimile trans- 
mission operation can be accomplished by a user at a 
given multifunction peripheral 16, as illustrated in Figure 
6. In this operation, fax parameters, such as destination 
telephone number, time and date, source of origin, con- 
trast, etc. are set by the user or established as preset 
default parameters, (see by block 90) As with the copy 
operation, the user initiates the desired fax operation at 
the multifunction peripheral interface 34, as indicated by 
block 92. This initiation of activity may be accomplished 
by actuating a function initiation key 60, such as fax key 
66. 

[0034] Upon pressing or otherwise actuating fax 
key 66, an alert signal is sent from the multifunction 
peripheral 16 across communication link 17 to host 15, 
as indicated by block 94. As described above, the alert 
signal initiates a query from host 15. (see block 96) The 
multifunction peripheral is queried to established the 
preset parameters related to the fax function. 
[0035] Subsequently, an item, such as a sheet hav- 
ing an image, e.g. printed matter, diagram, chart, etc., is 
scanned by scanner 44. The scanned data is trans- 
ferred into the memory 54 of host 15, as represented by 
block 98. In memory 54, the data is manipulated accord- 
ing to the preset parameters or any other parameters 
regarding the item or the transmission, (see block 100) 
At this stage, the manipulated data is transferred to 
modem 56, and sent over communications network 58 
to the desired site or destination, (see block 102) As 
described above, certain hosts may be returned to a low 
power or "sleep" mode upon completion of the fax oper- 
ation if no other activity is initiated. 
[0036] It will be understood that the foregoing 
description is of preferred embodiments of this inven- 
tion, and that the invention is not limited to the specific 
forms shown. For example, a variety of hosts may be 
utilized in the system; a variety of multifunction periph- 
erals having numerous functional capabilities can be 
employed; the communication link can be provided in a 
variety of forms; and the methods of data transfer can 
be adjusted or changed, as would be understood by 
those of ordinary skill in the art. These and other modi- 
fications may be made in the design and arrangement 
of the elements without departing from the scope of the 
invention as expressed in the appended claims. 

Claims 

1 . A system for utilizing a host in controlling a periph- 
eral task, comprising: 

a host having a processor and a memory; 

a peripheral having at least a scanner and a 



printer; and 

a communication link coupling the host and the 
peripheral to permit data to flow therebetween, 
wherein data scanned by the scanner is stored 
s in the memory and the functionality of the scan- 

ner and the printer is controlled by the proces- 
sor. 

2. The system as recited in claim 1 , wherein the host 
10 comprises a personal computer. 

3. The system as recited in claim 1 , wherein the scan- 
ner and the printer are combined in a single unit. 

is 4. The system as recited in claim 2, wherein the per- 
sonal computer includes a modem that may be con- 
nected to a communications network. 

5. The system as recited in claim 4, wherein the per- 
20 sonal computer is configured to send data, scanned 
at the scanner, over the communications network 
via the modem. 
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6. 



7. 



The system as recited in claim 2, wherein the com- 
munication link is coupled to the personal computer 
through a parallel port. 

The system as recited in claim 1, wherein the 
peripheral includes an actuator and is configured to 
output an alert signal to the processor upon actua- 
tion of the actuator. 

8. The system as recited in claim 7, wherein the 
peripheral includes a user interface having a plural- 
ity of parameter input keys for inputting a preset 
parameter. 

9. The system as recited in claim 8, wherein the proc- 
essor is configured to query the peripheral for the 
preset parameter upon receipt of the alert signal. 

10. A system for distributing job control between a mul- 
tifunction peripheral and a personal computer, com- 
prising: 

a personal computer having a processor and a 
memory; and 

a multifunction peripheral in communication 
with the personal computer, the multifunction 
peripheral including a scanner and a printer, 
wherein the processor and the memory control 
a functionality of the scanner and the printer. 



11. The system as recited in claim 10. wherein the mul- 
55 tifunction peripheral includes a user interface for 

inputting a plurality of parameters. 

12. The system as recited in claim 1 1 , wherein the per- 
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sonal computer and the multifunction peripheral are 
in communication over a communication link cou- 
pled to a parallel port of the personal computer. 

1 3. The system as recited in claim 1 1 , wherein the per- 5 
sonal computer includes a modem that may be con- 
nected to a communications network. 

14. The system as recited in claim 10, wherein the 
scanner and the printer share a common housing. 10 

15. A method of distributing job control between a mul- 
tifunction peripheral and a host to eliminate the 
need for a peripheral processor and a peripheral 
memory, comprising: is 

setting scan parameters at a peripheral; 
providing a signal to a processor of a host unit 
to initiate the scan; 

scanning a desired image based on the scan 20 
parameters and under the control of the proc- 
essor; and 

storing the desired image in a memory of the 
host unit. 

25 

16. The method as recited in claim 15. further compris- 
ing printing the desired image at the peripheral. 

17. The method as recited in claim 15, further compris- 
ing transmitting the desired image over a communi- 30 
cations network. 

18. The method as recited in claim 15, wherein setting 
comprises inputting scan parameters through a 
user interface on the peripheral. 35 

19. The method as recited in claim 18, further compris- 
ing setting print parameters at the peripheral. 

20. The method as recited in claim 15, further compris- 40 
ing manipulating the desired image after it is stored 

in the memory. 

21. The method as recited in claim 16, wherein printing 

is conducted simultaneously with scanning. 45 

22. The method as recited in claim 1 7, further compris- 
ing inputting a transmission parameter at the 
peripheral. 

so 

23. The method as recited in claim 15. further compris- 
ing utilizing a personal computer as the host unit. 
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